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Summary
A total of 1,008 pigs (11.9 lb and 19 d of age) were used in a 42-d experiment to determine the influence of antibiotic regimen on growth performance and economic return. From d 0 to 10, pigs were fed diets containing either no antibiotic or Denagard at 35 g/ton and chlortetracycline at 400 g/ton (Denagard/CTC). From d 10 to 21, diets contained no medication, Denagard/CTC, Mecadox at 25 g/ton and Oxytetracycline at 400 g/ton, or Mecadox at 50 g/ton. From d 21 to 42, diets contained either no medication or Denagard/CTC. Adding Denagard/CTC to the diet from d 0 to 10 improved (P < 0.01) ADG, F/G, and margin over feed cost (MOFC) . Adding antibiotics to the diet from d 10 to 21 improved (P < 0.01) ADG, ADFI, F/G, and MOFC. There were no differences between pigs fed diets containing Mecadox at 25 g/ton in combination with Oxytetracycline and pigs fed diets containing Mecadox at 50 g/ton. Pigs fed diets containing Denagard CTC tended (P < 0.09) to have greater ADG than pigs fed either diet containing Mecadox and tended (P < 0.07) to have improved F/G and MOFC than pigs fed diets containing Mecadox at 50 g/ton. Adding Denagard/CTC to the diet from d 21 to 42 improved (P < 0.05) ADG, ADFI, and F/G. Denagard/CTC also improved (P < 0.01) MOFC when gain was valued at $1.00/lb of gain. For the overall trial, adding antibiotics to the diet during any phase improved (P < 0.05) ADG. Overall feed efficiency was improved when antibiotics were added to the diet from d 0 to 10 and 21 to 42. Overall feed cost per pig was increased (P < 0.01) by the addition of antibiotics to the diet; however, the improvement in ADG resulted in no change in overall feed cost per pound of gain (P > 0.49). Overall, MOFC was increased when antibiotics were added to the diet from d 0 to 10 and d 10 to 21 when gain was valued at $0.50 or $1.00/lb and tended to increase (P < 0.06) when Denagard/CTC was added to the diet
Introduction
Past research has continually demonstrated that including antibiotics in nursery pig diets improves pig growth performance. The greatest response is normally through an increase in feed intake, which increases daily gain. Although the benefit of including feed-grade antibiotics in the nursery stage is well documented, many production systems don't always include antibiotics in all of the nursery phases. The main reason for not including antibiotics in all the diets is to provide a period of time where oral vaccines can be administered. This trial was conducted to help determine the economic effect of removing the antibiotics from the diet.
A second purpose of this trial was to compare the growth and economic response of some of the antibiotic regimens that are commonly used in the commercial swine industry.
Procedures
A total of 1,008 pigs (19 d of age) were used in a 42-d experiment. Pigs were from a PRRSv positive, but stable, sow farm. Pigs were weaned into a 4-room nursery facility. Each room contained 12 pens (6 × 10 ft) with wire flooring and a single bowl waterer and 4hole dry feeder. All pigs received the same 3stage diets (d 1 to 10, 10 to 21, and 21 to 42); feed medication was the only difference between treatment groups (Table 1 ).
The research site had a finishing barn within 75 ft of the nursery building. Historical mortality was 2 to 10% with pigs seroconverting to PRRSv by wk 3 in the nursery. Pigs were vaccinated for Mycoplasma hyopneumoniae and received ½ dose circovirus vaccine at 2 and 4 wk postplacement.
All pigs were weaned on the same day and blocked by weight into each of the treatment groups. There were 8 treatment groups (126 pigs per treatment; 1,008 pigs total); each treatment group consisted of 6 pens with 21 pigs per pen. All pigs were monitored daily, and animals exhibiting severe clinical signs were humanely euthanized according to Novartis Animal Health animal welfare policy.
For the dietary antibiotic regimens, pigs were fed diets containing either no antibiotic or Denagard at 35 g/ton and chlortetracycline at 400 g/ton (Denagard/CTC) from d 0 to 10 ( Table 2) . From d 10 to 21, diets contained no medication, Denagard/CTC, Mecadox at 25 g/ton and Oxytetracycline at 400 g/ton, or Mecadox at 50 g/ton. From d 21 to 42, diets contained either no medication or Denagard/CTC.
Water and feed were available to all pigs ad libitum for the duration of the study. Feed samples were collected from the feed mill to confirm medication level for all diet phases and treatment groups. Feed samples also were collected from 1 feeder of each treatment group for all diet phases. All feed samples were analyzed for the appropriate medication and its concentration (Table 3) . Carbadox levels in the diet were slightly lower than expected.
All pigs were weighed on d 0, 10, 21, and 42 to calculate ADG, ADFI, and F/G. Any pigs treated for health-related problems were recorded to calculate the number of treatments per pen. Actual feed cost at the time of the experiment was used to calculate feed cost per pig and feed cost per pound of gain. Margin over feed cost (MOFC) was calculated as pound of gain × the value of the gain minus feed cost per pig. Two different values of gain ($0.50 or $1.00/lb) were used to account for the impact of weight gained in the nursery on pig weight at market. The $0.50/lb assumes that weight gained in the nursery remains at market without becoming greater or smaller. The $1.00/lb assumes that each 1 lb gained in the nursery becomes 2 lb at market. Previous research has demonstrated that each 1 lb gained in the nursery is worth 1 to 4 lb at market depending on the research trial.
Data were analyzed by using the MIXED procedure of SAS with pen as the experimental unit for all response criteria. The statistical model included the fixed effect of treatment and random effect of nursery room. The data was derived from 6 replicate pens across 4 nursery rooms in a balanced incomplete block design. Single degree of freedom contrasts were used to determine the response to antibiotic inclusion in the diet during each phase and any differences between sources of antibiotic during phase 2.
Results
No adverse effects to inclusion of the antibiotics in the feed were noted during any phase of the study. Overall pig mortality during the study was similar to historical expected mortality. Laboratory analysis indicated that antibiotic levels in the feed were slightly lower than target levels for all antibiotic treatments (Table 3) .
Adding Denagard/CTC to the diet from d 0 to 10 improved (P < 0.01) ADG, F/G and MOFC (Tables 4, 5, and 6). Feed cost per pig was increased (P < 0.04); however, the extra gain was great enough that feed cost per pound of gain was reduced (P < 0.04). Including Denagard/CTC in the diet from d 0 to 10 after weaning resulted in 0.83 lb more gain per pig and a net increase in MOFC of $0.22/pig when gain was valued at $0.50/lb and $0.62/pig when the value of gain was increased to $1.00/lb. Adding antibiotics to the diet from d 10 to 21 improved (P < 0.01) ADG, ADFI, F/G, and MOFC. Similar to the results from d 0 to 10, adding antibiotics to the diets increased (P < 0.01) feed cost per pig, but the growth response was great enough to result in lower (P < 0.01) feed cost per pound of gain. Either treatment containing Mecadox improved ADG, ADFI, F/G, feed cost per pound of gain, and MOFC. There were no differences between pigs fed diets containing Mecadox at 25 g/ton in combination with Oxytetracycline and pigs fed diets containing Mecadox at 50 g/ton. Pigs fed diets containing Denagard/CTC tended (P < 0.09) to have greater ADG than pigs fed either diet containing Mecadox and tended (P < 0.07) to have improved F/G and MOFC com-pared with pigs fed diets containing Mecadox at 50 g/ton. On average, adding Denagard/CTC to the diet increased pig weight 2.1 lb and MOFC $0.64 and $1.69 with the value of gain at $0.50 and $1.00/lb, respectively, compared with the control. The two diets containing Mecadox had a similar MOFC advantage over the control at $0.38 to 0.43/pig when gain was valued at $0.50/lb and $1.03 to $1.15/pig when gain was valued at $1.00/lb. Adding Denagard/CTC to the diet from d 21 to 42 improved ADG (P < 0.01), ADFI (P < 0.03), and F/G (P < 0.05). Feed cost per pig increased (P < 0.01) with the addition of Denagard/CTC to the diet. The response in MOFC depended on the value assigned to the extra gain (2.2 lb/pig) created by the Denagard/CTC. When gain was valued at $0.50/lb of gain (MOFC 1), margin was numerically ($0.26/pig) but not significantly influenced (P = 0.16) by Denagard/CTC inclusion in the diet. When gain was valued at $1.00/lb of gain, however, MOFC increased (P < 0.01; $1.32) when Denagard/CTC was added to the diet from d 21 to 42. Many production systems remove antibiotics from the feed during this time period to prevent interference with oral vaccines that are added to the drinking water. The negative impact of removing antibiotics from the diet on pig performance and margin over feed should be considered when evaluating vaccine strategies.
For the overall trial, adding antibiotics to the diet from d 0 to 10, 10 to 21, and 21 to 42 improved (P < 0.05) ADG. Overall feed efficiency was improved when antibiotics were added to the diet from d 0 to 10 and 21 to 42. Overall feed cost per pig was increased (P < 0.01) by the addition of antibiotics to the diet; however, the improvement in ADG resulted in no change in overall feed cost per pound of gain (P > 0.49). Overall MOFC was increased when antibiotics were added to the diet from d 0 to 10 and 10 to 21 regardless of the value assigned to the gain. Overall MOFC also tended to increase (P < 0.06) when Denagard/ CTC was added to the diet from d 21 to 42 when the extra gain was valued at $1.00/lb but was not increased (P = 0.21) when the gain was valued at $0.50/lb. These results demon-strate that adding antibiotics to the nursery diet improved pig performance and economical return on this commercial farm. 
